In the Specification: 

It is requested that the specification from page 2, line 7 through page 6, line 32 be 
cancelled, and that following be substituted. 
Page 2, line 7 - page 6, line 32: 

Brief description of the drawings 

Fig. 1 is an arrangement of a projector, a screen and a device with adjustable directed light 
sources according to an embodiment of the present invention. 

Fig. 2 is a front view of an array of adjustable light sources as in Fig. 1 . 
Fig. 3 is an enlarged detail of Fig. 2. 

Description of preferred embodiments 

According to Fig. 1 the present invention proposes a method and a device for visualizing 
pre-calculated points 50 on a display screen 30 for projection, which pre-calculated points are 
intended to be used for guiding alignment of a projector 40. The method according to the present 
invention uses an array of directed, e.g. bundled light sources, e.g. solid state lasers or similar 
directed light sources. Alternatively; a single light source may be used, e.g. a laser, and a light 
guiding means such as a plurality of optical fibers is used to direct the light towards a screen. 

A preferred embodiment is a box-like structure 2, as represented in Fig. 1 comprising a 
front plate 4 and a back plate 6, which are kept at a distance from each other by distance holders 
8. The front plate may be flat or may be shaped, for example to provide easier manipulation of 
the light sources, e.g. curved if the screen is curved onto which the light is to be directed. The 
front plate 4 is provided with an array of light source locations for attaching light sources 10. 
Such locations may for example be holes 12 through which the light sources, such as for example 
lamps such as lasers, e.g. lasers diodes, are positioned from the back to the front. Alternatively, it 
may, for example, be places onto which light sources 10 are mounted at the front side, for 
example by screwing. In that case, preferably holes are provided for passing through power 
cables, which connect the light sources 10 to a power source (not represented). This later 
embodiment has the advantage that in case of break-down of one of the light sources 10, that 
light source can easily be changed from the front side. In any embodiment according to the 
present invention, the light sources 1 0 are fixed, preferably firmly fixed to the front plate 4 by any 
suitable fixing device but that the direction of directed light emitted from the light sources can be 
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adjusted. Also, after adjustment the direction of the light should be stable, i.e. after adjustment 
there should be a resistance to any further movement of the light source. Preferably, the light 
sources should be adjustable by hand, preferably by one hand. The light sources need not be a 
plurality of lamps. The light could be provided by a single lamp, e.g. a laser light source and the 
light is split up using a plurality of optical fibers. The end of each optical fiber is moveably fixed 
to the front plate 4 so that light emitted from the end of the optical fiber can be directed. A 
suitable lens system to collimate the light beam emitted from the end of each optical fiber may be 
provided. 

The box-like structure may have a sufficient surface area for containing a plurality of such 
light sources 10. It may, for example, contain a 5x5 matrix (as represented in Figs. 1 and 2), or a 
6x5 matrix of lasers 10. Means are provided to mechanically adjust the light sources 10 to 
illuminate individual grid positions each independent from the other on a screen. The adjustment 
preferably allows movement along two directions at an angle to each other, for example two 
directions orthogonal to each other. 

The array of light sources 1 0 is mounted, preferably by fixing it with its back plate 6 onto 
a firm surface, for example a wall, a pillar, a stand of a projection device or any other suitable 
surface. The array of light sources 10 is calibrated using for example a laser theodolite or 
equivalent device to indicate on a projection display one by one the desired grid points. In order 
to do this, the laser theodolite needs to be positioned in a well-specified point, for example the 
eye-point of the operator that will be using the simulator, if the device of the present invention is 
to be used in a simulation environment. The array of light sources 10, however, does not need to 
be positioned in a particular place such as at the eye-point, as long as it can project onto the 
projection display. This facilitates the use of the device of the present invention. Preferably, 
however, the array of light sources 10 is put at a location where the degree of articulation or 
movement of the light sources 10 is as small as possible, although this is not critical. 

For each desired grid point 50 on the screen 30, one light source of the array is aimed by 
mechanically adjusting and securing the light source 10 to that position so that it can reproducibly 
direct light in this direction D. Therefore, a mechanical system is provided in the neighborhood 
of each light source location to adjust the direction of light emitted from each light source 40. 

This system may consist of any system capable of providing movement in two directions 
at an angle to each other, especially in both azimuth and elevation directions. The movements 
may be rotations, e.g. rotations in orthogonal directions, for example the light sources may be 
gimbled. The light sources may be articulated so that movement is provided at joints. The range 
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of movement depends upon the size of the display screen and may typically have a rotational 
range of +/-30 degrees in both axes. This range of movement may affect the number of arrays or 
thus the number of box-like structures 2 required for aligning the projection device(s) 40 in a 
projection system. 

In a preferred embodiment, as represented in Figs. 2 and 3, the system for adjusting one 
light source 10 comprises two sets 1 4, 16 of coaxial elliptical cuts into the front plate 4. The front 
plate 4 may be made of a sheet metal, especially a metal with a low degree of work hardening 
such as copper for example. Each set 14, 16 of elliptical cuts consists of two cuts 14a, 16b and 
16a, 16b along the edge of an ellipse. The cuts along the edge of an ellipse are incomplete, 
leaving a pair of short segments of metal 18 at opposite edges of the ellipse. The two pairs of 
metal segments 18, obtained by the two sets 14 16 of incomplete elliptical cuts, are preferably 
arranged in such a way that they are equidistant from the center of the ellipses formed by the light 
source locations, holes 12 in the embodiment represented in Figs. 2 and 3. An advantage thereof 
is that equal forces are needed to aim the light source 10 by displacements in equivalent azimuth 
or elevation directions. Furthermore, the elliptical cuts 14a, 14b, respectively 16a, 16b are 
preferably symmetrical. 

Stress relief cuts 20 may be made at the ends of the cuts 14a, 14b, 16a, 16b to minimize 
stress concentration and to prevent the short segments 1 8 of metal from prematurely breaking off, 
thereby prolonging the life of the light direction adjustment system. 

Normally many such sets 14, 16 of cuts are arranged in a pattern, especially a regular 
pattern on a single sheet metal or front plate 4, forming an array of adjustable light sources. 

The light source 10, which is mounted along the axis of the ellipses along the edges of 
which the cuts are made, is then mechanically moved, whereby the metal segments 18 act as 
hinges. Metal is generally placed into plastic deformation when the light sources are manipulated. 
This can be done by providing an adjustment tool, for example consisting of a hollow pipe or 
tubular structure which fits over the protruding part of a light source 1 0 which projects from the 
front plate 4. Light from the light source 1 0 is projected through the hollow pipe on and is aimed 
to a desired grid point 50 on a screen 30. This aiming to the desired grid point 50 is obtained by 
adjusting the direction of the light source 1 0, i.e. by moving the direction of the light source thus 
placing the metal segments 1 8 around the light source 1 0 in plastic deformation. Moving the 
adjustment tool fitted over the light source results in moving the light source or thus in adjusting 
the position of, and direction of the light from the light source. In another embodiment, the light 
sources 10 can be motorized to ease the alignment procedure. 
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Preferably, the front plate 4 is firmly fixed to the back plate 6 by means of the distance 
holders 8, for example by screws through holes 22, so that a movement of one of the light sources 
10 in one direction does not influence the position of a neighboring light source 10. 

It is an advantage of the present invention that the directional adjustment of the light 
sources 10 can be carried out with one hand. It is a further advantage of the present invention that 
few tooling aids are needed for directional adjustment of the light sources. It is a further 
advantage of the present invention that the light sources are adjustable from the front side, the 
side located towards the screen and which is easily reachable, which makes the operation a lot 
easier. 

The process of mechanically adjusting a light source 1 0 is repeated for all light sources 10 
in the array. By extension, multiple arrays can be used to mark a complete a multi-channel 
system. One light source array can be used per display, however, a one-to-one correspondence is 
not necessary. The number of light sources per array is arbitrary and may be dependent of the 
physical situation and the complexity of the system; however, 30 seem to be a reasonable value. 

Optimizations may be added to facilitate the capture and adjustment of the sources. 

Once all arrays are aligned by means of the theodolite or equivalent device, they can be 
used for the initial and subsequent alignments of the system and as a permanent maintenance tool 
to verify the alignment of the display system. Therefore, a drive-box may be included to control 
the on/off function of the lasers. 

If an array of 6x5 light sources 1 0 is provided, for example a 5x5 subarray of light sources 
10 may be used for a normal alignment, as described above. The remaining 5 light sources 10 
may be used for indicating the outline and centre point of a non-aligned projector 40. This may 
be helpful in case of break-down of a projector, when a projector 40 has to be replaced by another 
one. In principle, if the warp parameters of the first projector, which are the parameters which 
refer to the alignment of the projector so as to give a desired output image, are read into the new 
projector 40, projection of images should be correct if the new projector is mechanically located 
at the same position as the previous projector. With the 5 remaining light sources, it can be 
checked whether the new projector 40 is really in the correct place. If not, the new projector 40 
may first be adjusted so that its centre point and outline fall at the same locations as the centre 
point and outline of the previous projector. After this, the alignment with the 5x5 array can be 
carried out. 
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In another embodiment of this device, the light sources 10 may be configured such that 
combinations of lights may be enabled or disabled. For example, it may be possible to 
individually turn on the center light, the corner lights, or other combination of lights to aid in the 
alignment process. A controller unit may be provided for this purpose. 

Once all light sources are set, the light emitted from each light source generates a discrete 
image component, or a light area, on the screen. As each light source is individually movable, the 
position of each individual image component or light area is individually settable. The discrete 
image components form a test pattern. 

At least one projector 40 is then adjusted using the generated test pattern 50 comprising 
the plurality of individual image components. The type of projector 40 used is not a limitation on 
the present invention, e.g. it may be a CRT projector, an LCD projector, DMD or similar. Also 
the input to the projector may be analog or digital video signals. Adjustments to the projector 40 
which may be carried out may comprise the following: convergence, geometry, adjacent 
geometry and overlapping geometry. 

Adjustment of the convergence means that the different colours that are projected onto the 
screen 30 are aligned with each other. 

When adjusting the geometry it can be investigated, inter alia, whether or not the 
projected straight lines exhibit a degree of curvature ('bow' or 'pin') and whether or not lines 
which should be horizontal or vertical on the screen 30 have a degree of slope ('skew' or 
'key'). 

Adjustment of the adjacent geometry is the adjustment of the geometry of pictures which 
are projected adjacent to each other by two projectors 40 (perhaps with a small overlapping zone 
in which soft edge is adjusted). 

Overlapping geometry adjustment is the adjustment of the geometry of pictures projected 
on top of one another via two projectors. 
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While a particular form of the invention has been illustrated and described, it will be 
apparent that various modifications can be made without departing from the spirit and scope of 
the invention. 
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